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SUPERSEDING
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4 May 1978

PERFORMANCE SPECIFICATION

COILS. CHIP. FIXEO OR VARIABLE,

GENERAL SPECIFICATION FOR

Thii Spedr-ti is approved fw use by all Oepmfmente and
Agendas of the Oepsrtmanl of Oefenaa.

1. SCOPE

1.1 ~. Thii apedlicdon covers the general raquiramanla for tied or wiabte. chipcoil@madly intendedfw
WxpWa@l ill!ohybddMfuul?laarotdcdrcuits. Prowref?tanl of chip wit of a spedfw design wilf require additil
dataintheform of apackation sheets, giving detailed electrical and mechanical requirements, tolerances, ati

aPPfkSbfe additions and exceptions to the general mquiremants and mats spadfiad herein (see 3.1 and 6.1 ).

1.2.1 Pat-i mmbar. me pm-l number shatl be in the foflu.ving form. and as spadfied (* 3.1 and 6.2).

M&&& m- 94 R
I I I

Prefm meaning MIL spedflcstion item I I I II

I I I I

General spedkation number I I II

I I I

Oatail spedkation sheet number (3.1) I II

II

Sequentially assigned dash numbers (3.1) II

I

Temdnathn finish (1.2.1.1) I

1.2.1.1 ~ i . The tetminatin finish is identified by a single letter as shown in fabfe 1.

Banafikiaf manta. recommendations, additions, deletions, darif-!kts, etc.. and any dins wfddi may

iInPIwe this dOaImant sf’mufd be sent to: OEf.3nSE SuppJy center, Columbus AlTN: DSCCVAM,
3990 East Broad Street, Cofumbua. OH 4321 WXJO0, or telephone (614) 6S2-0548, or fam”mile
(FAX) (614) 692-6939.
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MI L-c-83QQ6B

2. APPLICABLE DOCUIC2NTS

2.1 Issues of dooumenta. The following doournenta of the iaaue in effeot on date
or invitation for bide or request for
che extent speoifled herein.

proposal, form a part of this 8P00ifi08tion to

SPECIF1CATIONS

FEOERAL

J-U-1177 -

00-S-571 -

I!ILITARY

lUL-P-i0256 -
HIL-c-45662 -
MI L-11-55565 -

Mire, Magnet,

a

Eleotrioal.
Soider, Tin Alloy: Tin-Lend A1lo Y; and Lead A11OY;

Flux, Soldering, Liquid (Rosin Mae) .
Caiibrc. tion System Roquirementa.
Hiorooirouita, Preparation for Oel!very of.

(See aur.r.lement 1 for list or aesoclnted apooifioation e.heeta).

STANDARDS

YROERAL

FED-ST D-H28

MILITARY

nIL-sTD-io5
mL-sTD-202
MI L-ST D-81O
lf3L-sTD-883
HIL-STO-1285

Sarew-Thrend Stondords for Pederal Sarvioea.

Snmpling Prooedurea and Tablea COr lnapeOtiOn by Attribute.
T48t Methods for Eleatronio and Eieotrioai component Parts.
Environmental Teat 14ethoda.
Test Ifethoda and Prooaduroa for Mioroeleotronioa.
Hnrking of Eieotrical and Eleotronio Parts.

(co Pies of aPeOiri Oati Ons, standards, drawinaa, and publloationa required by
contractors in Oonneotion with sQOOifi O procurement Cunotions should be obtained
from the prOOIIVlng aotivlty or aa direoted by the oontraoting of fioer. )

3. IIEOUIREUSNTS

3.1 “SPeoiCioatlon sheets. The individual item requirements shall be as
apeaified herein and in aocordano.a with the applioabla speoifioatlon sheets. In the
event of any con fliot between requirements of thin e.peoifioation and the
apeoification ahaeta, the latter shali govern (see 6.2) .

3.2 Qualification. Chip ooiis furnished under this apeoifioation shall be
produots uhioh are quaiified for liatlng on the applioabla qualiriad produota list
at the tine set for opening of bids (see Q.5 and 6.3).

3.3 Materials (see 0.6.1). Materials shall bo as apeoi Cied herein. However,
when a de finiee material is not apeoified, a nnterial ahnll be used whioh will
enable the coils to meet the per fornanoe requirement of this speoifioation.
AOceptan O.3 or approvai of any oonatituent ❑aterial nhnll not be oo”ntrued as a
guaranty of the aOOeptan Oe 0? the finished produot.

3.3.1 Solder and. aoidering flux. Solder, when used ,

Qo-s-57i .

shall be in aooordanae ~ich
Soldering flux ahoil be rosin, roaln ond aloohol, or roai” and

turpentine, and in aooordnnoe with H2L-P-14256. Uae type ●RIU9 or ‘R-, ir needed.
No acid or aoid salta shali be used in preparation for or during aoiderlng.

3.3.2 Threaded parts. Threndod port shall be of eorro.?ion- reaiotant material or
shall be proteoted against oorronion.

3.3.3 Hasnet wire. naBnet wire” ahall Oonfc. rm to J-U-l i77. when typos and alzea

or nasnet wire not oovered by J-W-1177 are essential in n winding deai.sn, other wire
nay be used with the approval of the Government.

. . ----
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MI L-c-83406B

3.Q Design and oonatruotion (see 0.6.1). Coils shall be of the desl Sn,

oonatruction, and physical dimonslona npeoified (ace 3.1).

3.Q.1 Body atruoture. The body atruoture shall be in a monolitbia form which
shall proteot the lnduotive Olement froo tne effeocn of prolonged exposure to high
humidity and ahnll ❑eat the roqulremencs specified herein. The terminations ohall
be metal llzed Uich a olderable or weldable metals or alloys. When opecified (oee
3.1), the terninationo shall be pre Linned with n auicable nolder that shall ❑eet :ne
soldarability raquirenents Spooifiod herein (aeo 6.Q).

3 .4.2 Termtnncion area. COnne Oti On to che Induotivo elament shall be ❑nde via
netallized termination arena. Un16Sn OLnerwlao opeolfied, all terminations (areas)
shall be avail abla on ono aurfaoe of the body of the ohip soil. Termination
finishes ahail be as speoified in tablo I. Torninnc ion finish oodes A, D, and E
e.hall be Used for weldablo torminationo and oodeo B through E inolusive shall be
used for a older able termi”ationn. (See 6.4).

3.Q .3 Substrate bondin~. The underside or the ohip ooil (the surfaoe opposite
the side Containing the Induotlvo element) may be m.acal lized, when speoified, to
provide for euteotio bonding of the ohip to a ttubatrate.

3.0.4 Threaded parta. Unless othorwise speoified (oee 3.1) , all threaded parts
shall be in aooordanoe with FE D- ST D-H28.

3.0 .0.1 Engagonent of threaded parta. Unless otherwise spaolfled (see 3.1), all
thrended parto shall engase by at leant three full threads.

3.4.5 =. Tha weight ohall be as opeoified (aoe 3.1).

3.5 Thermal shook. When ooils are tested its apmoifiod in l! .6.2, all wi”din~s
shall be eleacricnlly Oontlnuoun (000 3.6 end 0.6.3) and Chepe shall be “o
impairment or prococtivo ooncinsn.

3.6 Wind Ins continuity. UhOn coiis aro tented aa spool fied in b.6 .3, the
windings ohall be oloacrically contlnuoun.

3.7 Dialeotrio ulthatandin.g voltage. When ooils ore ceotad as speoi?ied in
Q.6. Q, there shall be no aroing, flash over, breakdown, nor ether dama~e.

3.8 Baronetrio pressure (when appliaable[. when oolla are tented as speoified
in Q.6 .5, there shall be no oroing, breakdown, Clashovor, o!. other damage.

3.9 Insulation roaiscanoo. When aeanured an spooified in 4.6.6, the insulation
reaiatanoe shall be not loon than 1,000 nesohma.

3.10 Klectriaal oharnotaristios. The eloocrloai oharaoteristios ahakl be ao
speoified (ace 3.1).

3.1 D.1 Induotanoe. When ooiis aro Loated na apaolfied in !4.6.7.1, the
induotanoe shall be aa apeoified (seo 3.1).

3. 10.2 Q of ooil.s. When coils are tested as apecifiod in U. 6.7.2, the Q shall
be as apeoified (see 3.1).

3.1 D.3 Self-resonant frequency. Wh.an ooiln nro tested an apeolfied in 0.6.7.3,
tbe self-resonant frequenoy shall bo not leso than 90 peroent of the aeif-resonant
frequenoy speoifiod (see 3.1) . However, when a ❑ inimum value of self-resonant
frequenoy is speoified (ace 3.1), the ❑ inimum value shall govern.

3.10. Q OC resist an.ae. When o.aiis are teat. ed as c.peoified in 0.6.1.4, the de
reaistanab shaii be as .?peoified (see 3.1) .

3 .10.5 PerOent ooupline. Whm” ooila are tested oa npeoiflod in Q.6 .7.5, the
peroent ooupling ahail be an speoified (see 3.1).

3 .10.6 Inorenental ourrent inductance ohanuo (app lionble to ferrite oore
0ateria18. OnlyJ. When ooilo are tooted ao spe.aifi,ad i“ 4.6.7.6, the induota”oe
value aholl not ohango noro than 5 peroent from ita value moaaured With Zero dlreot
ourrent.
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MI L-c-83446B

3.10.7 effect-r allel resist .9no~. When coils are tested
k,6. I.1,

—— --------
the effective parallel resistance shall be as specified

as specified
(see 3.1).

in

●
3.11 ~urning torque. When variable coils are tested as specified in 4.6.8, the——

torque required to rotate the t“rni”~ core shall be as speaified (see 3.1). The
turning screw threads of the variable coils shall not shed conductive particles.

3.12 Qi. When coils are tested as specified in 4.6..9, there shall be “o
evidence of ❑echan ical damage. The changes in electrical c~araoteristics between
the initial ❑eas”reme”ts and 250 +48, -O hours shall “ot exceed the initial limits
specified. The electrical characteristics From 250 +u8, -0 hours UP to and
incl”di”g 2,000 hours shall “ot exceed the degradation llmit.3 specified (see 3.1) .

3.13 ~olderability. When coils are tested as specified in U .6.1o, the immersed
rr,etal lized surface sb.sll be at least 95 peroe”t covered vi~h a new clean smooth
coating and shall exhibit no dametallization or leaching or the terminal areas. The
remaining 5 percent ❑ay contain only small pinhole.? or ro”~h spots, these Bhall not
be concentrated in one area. 1. case of dispute, the percentage of coverage with
pinholes or rough spots shall be determined by actual measurement of these areas, as
compared to the total area.

3.~u ~ow. temperature ~pera~~=. When coils are tested as specified in 4.6.11,
there shall be no evidence of mechanical damage.

3.15 ~mperature rise. When coils ire tested as specified in 0.6.12, the
temperature rise of any winding above the specified maximum ambient temperature (see
3.1) shall nOt exceed the value, specified (see 3.1) and there shall be no evidence
or physical damage.

3.16 Overload. When coils are tested as specified in U.6 .13, there shall be “o
evidence of arcing, burning, or charrin8.

3.17 High-temperature exposu~. When coils are tested as =pecified in 4.6.14,
there shall be no evidence of mechanical damage. .’

3.18 Moisture resist anc&. When coils are tested as .?pecified in 4.6.15, there
shall be no evidence of mecha. ioal damage.

3.19 Bond strength. Wh..?” coils are tested as specified in 4.6.16, there shall
be no evidence of ❑echanical damage.

3.20 ~u&. A1l external materials ,hall be “Onn. trie”t to f.”~.s growth or
shall be suitably treated to retard fungus growth. The ❑anufacturer shall verify by
certification that all extev”al materials are rungus resistant or shall test the
coils as specified in 11.6.17. There shall be no evidence of fungus growth on the
external surfaces.

3.21 Marking (see 4.6.11. Unless otherwise specified (see 3.1 and 6.2), a
noncorrosive label containing the ❑ ilitary part number, ❑anuf’acturer, s source code,
date code, and lot symbol shall be inserted in eaoh paoka~e, as shown i“ the
following example:

Example:
M834k611-12 - Part “umber
12345 - Ma”ufaoturer, s source code
6730A - Oate code and lot symbol

The ❑anufacturers source code, date code, and lot symbol shall be in accordance
with MI L- ST D-1285.

3.22 Workmanship (see 0.6.1~. Coils
be uniform in quality and shall meet the
3.0.4.1, and 3.20, as applicable, a“d be
life, serviceability, or appearance, and
specified on figure 1.

shall be processed in such a ❑anner as to
requirements of 3.1, 3.3, 3.Q, 3.U.1 thru
free from other defects that will affect
shall pass the visual inspection a=
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MIL-C-83446B

o

REJECT: Void, nick, bubble, or cut {n coil area greater than 25 percent of the width.

REJECT : Tercninatfon width less than speciffed (see 3.1). ●

\

CHIP OUT

\

ZCHIP OUT

\CRACK

REJECT: Any csac~ chip ou~ or void in the substrate greater than .003 inch
(.08 mm) tn any one direction.

FIGURE 1. Chip coil visual inspection.

s
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MI L-C-83446B

REJECT: Excessive buildup of termination on any surface material greater than
.003 inch (.08mm) and .008 (.20mm) for s“olderableand solderable/
weldable leads.

TERMINATIoN

(THIN FILM ONLY)

o

REJECT: Visible termination material splattered throughout coil area,
-.

—.

REJECT:
1. Visible imbedded foreign particles in either the film or termination areas,
2. Foreign particles are those that are not normal to coil design or process.

FIGURE 1. Chip coil visual inspection - Continued.
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HIL. C-83UQ6B

●
u. QUALITY ASSURANCE PROVISIONS

0.1 Responsibility for inspection. Unlec.8 otherwise specified in the contract
or Purcbaao order, Che oontraotor la responsible for the performance of all
Inspection requiremn”ta an apeolfied herein. Exoept as ocheruise opeoified in the
contract or purohaae order, the oontraotor ❑ay uae his own or any other faoilicie~
suitable for the per formnnoe of the In8p.3ot10n ro.luiremencs Speeified herein, unless
dlnapprov.ad by the Government. The Government reoervea the right to perform any or
the inspections aet rorth in the specifioa:ion uhero such inspections are deemed
necessary to aaaure Contrnotora and aervioea oonforn to prescribed requirements.

0.1.1 Test equlpmant and inapeccion fnoilitiea. Test and measuring equipmnt
and inspection faoilitiea of au ffic. ient aocurncy, quality, and quantity to permit
performance of the required lnSpOOtl On shall be established and maintained by the
contractor. The establishment and mointenanoe of n calibration system to oontroi
the accuraoy of the ❑easuring and test equipaent shall be in acoordnnce with
HIL-c-45662.

il. z Classification of inspection. The inspeOtl On requir.anento speoified herein
are classified aa ?O11OWD:

a. Qualification lnspeotion (see Q.U) .
b. Quality conformance inapeotlon (ace U.5) .

~.3 Inapeation oonditiona. Unle SS otherwine specified herein, all
shall ba performed in aocordanoe with the Lest conditions apeoified in
Require !senc8” of HIL. ST O-202.

inspections
the ‘General

5 .3.1 PFecauti Ono . Adequate precautions shall be taken during inspection to
prevent oondanaation of moisture on ooila exoept during the ❑oisture-reaiatence and
thermal shock tests.

o a.3.2 Test voltage. ‘The tOSt voitaae ahail oontain no ❑ore than 5 peroent
harmonic distortion.

—
q.3.3 Teat frequenoy. When a teat frequency 1.9 speoified without a tolera”=e,

the frequency used abnll be within L1. O peroent of the specified value.

Q.3. Q Demagnetization. When neoeasory to overcome reaanenoe effects,

demngnetizotion 18 permitted.

0.0 Ouaiirioation inapeotion. Quniifi Oati On inspeotlon shall be as specified i“

table II.

q.o. l w. The number of sample unite oompri.si”~ a sample of coils to be

submitted for qualification inspoot ion, shall be as opeoified in the appendix to .
this specification.

8 .0.2 Inapeotion routine. The tIOmp10 shall bo ad bJeaced to the inapeationa
~peoified in table 11, .in thO order shown. All .snmple units oxoept group 111, shall
be subjected to the inspections of group 1. The sample shall then be divided aa
specified in table 11 for g.roupa 11 to VII inoluaive, nod the sample units Subjeoted
to the inspection for their pmrcioular group.

0 .0.3 Failures. Two or ❑ore foiiures shall be cause for rafuaal to grant
qualification approval.

7
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MI L- C-83446B

TABLE 11. Qualification inspection.

Inspection

..—
Gronp 1 ~ ~T

.hermal shock - - - - - - -
!dinding continuity - - -
Dielectric withstanding -

voltage ----- ---
Barometric pressure

(when applicable) - - -
Insulation resistance- -
Electrical characteristics

(initial) - - - - - - -
,urning torque

(when applicable) - - - -
‘isual and ❑ echan ical

I inspection - - - - - - -

I

I
Group 11 ~1

lLife -----------
1 Electrical characteristics
I ( final )--------
I
I Group 111 ~1
l Solder ability - - - - - - -
I

Group IV Al
lLow-temperature operation -
l Temperature rise - - - - -
10verlo?d ---------
Illigh-temperature exe. osure -

lll~ctrical characteristics
( final ) ---------

Group v 1/
Moisture resistance - - - -
Electrical characteristics

(final) - - -
Inductance

I Q-----

I Group VI
lBond Strength -
I

Group VIJ
lFun6ufi - - - -
I

---- --
---- --
---- --

Al
---- --

~1
---- --

-Requirement
paragraph

3.5
3.6

3.1

3.8
3.9

3.1 D

3.11

3.1, 3.3
thru

3.U’.5,
3.21, 3.22

3.12

3.10

3.13

3.14
3.15
3.16
3.17

3.10

3.18

3.10
3.10

3.19

3.20

Method
paragraph

4 .6.2
4 .6.3

4.6~U

4 .6.5
4 .6.6

4 .6.7

4 .6.8

4 .6.1

14. 6.9

U.6.7

Q.6.1o

U.6 .11
4.6.12
U.6 .13
0.6.lu

U.6.7

4.6.15

U.6.7
U.6.7

4.6.16

4.6.17

lumber of sample
In its to be
.napeo ted

.-— ——

1

All sample
“nits except
group 111

}

6

}

I

3 I
I

I
I

6
I

I

I

I

6 I

I
6

—-
lumber of I a

,ailures I
lermitted I

I

1’

1

0 I

I

I

I
I

I

I

1

~i The number of sample units indicated is for single-type submission qualification
inspection. This quantity is doubled for combined-type submission where the
lowest and highast inductance values of each style are to be tested.

gl The units shall not have been previously subjeoted to a“y other tests.
~1 The fUn SUs requirement is either by certification or performance.
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MIL- C-83046B

o il. tl .11 Retention of qualiricatio”. To retain qucillrloation,the contractor shall—.
forward a r.spor L at b-moncn intervals to the qualiryin8 activity. The quallfyin~
accivity shall establish the initiai reporting date. The report shall consist of:

a. A summary of the results of cno teacn porforme. a tor inspection of
proeuct for delivery, group.a A and B, indicating an u ❑ inimum the
nunber of 10LO tnat have paoc. oa and the number Lnat have foiled. The
resulto of tent.a of all reworkod 10LO ohall bo id On Lified and accounted
for.

0. The reaulta of tests per forned for perioaio innpec Lion, group C,
inoluding Lhe number ana ❑oae of rnllureo. The ces L report shall
iocluoe results .ar nli periodie Lnapc. otion tonta performed and
completed duri”~ the b-month period. lC Lhe tOo C resulcn indicate
nonco”formanoo with speoificac ion requirements, and cOrreo Live .9c LIo”
acceptable to the qualifying Ootivity has not been taken, action nay be
take” to remove tne Caiiing produoc fron the qualified Products list.

Failure co au bmic the report within 30 days nrter tho and of each 6-aonth period m.y
result in loan of qualification for the produot. In adaition to the periodic
Bubmiaaion or Inspootic. n data, tho contractor ohall immedintoly notify the
qualifying activlcy at any Lime during the 6-month period that the inspection data
indicateo failure of the qualified produoc LO meo L the requlremon La of Lhia
specification.

In the event Lhat no prc. duotion Ooc”pred durin~ the repc.r:i”~ period, a report shall
be submi Ltad cer LifyinS that the company otill hao Che capabilities and facilities
oeoessary io produce tho iten. If durin~ aix oonnocutive repor Ling periodo, there
baa been no proeuotio”, the onnufaoturer nay be required, at the discretion of the
qualifying nativity, Lo submit (Lho prod”cta, n repreaontative produc L of ee. oh type,
graae, oltisa, eto. ) LO tea Ling in aocordanoe uith the quc.lifioacion in.apectio”
require ne”ta.

o 0.5 u~ conformance innpoction.

Q.5.1 lnopeocio” Or_p roduoc for delivery. Inopootion or product for delivery
shall oonalat or sroupa A ane B inspeot iona.

Q.5 .1.1 *pe.stion 10C. An inopeotion 10L shall Conoiot or nli Che coilo
produced under eaoencially the same conditions, and Offered for inspection at one
time. The Oanufaoturer ❑ay Oomc. ine coilo of different ind”otsnoe vnluc, a and
lnduotanoe Loleranoes. The induotnnoe value shall be equally representative of the
production lot (oee 6.5) for that porloa.

Q.5 .1.2 @~A inaveot~~. Group A inspection shall Oonsinc of the inapootiona
specified in Lablo 111, in the order ohown.

4 .5.1.2.1 Sanpii”g plan (&rOuP Al. Eaoh ooil offered for aooeptanoe Shail be
subject to the subgroup I Inopeccion. It, during the 100- Peroen C Inapeocion or
subgroup I, ooreonln S requiren that if over 10 porcenc of the ooils be diaoarded,
the lot shall be rejeoted. Statistical sampling nnd inspection for subgroup II
shall be in acoordanoo with HIL-STO-1O5 for general inapeotiori level 11. The
acceptable quality levels (AQL) ohall bo as opealfied in toblo III. Hajor and ❑ inor
aereoca shall be as defined in HIL-STO-1O5.

4.5.1 .2.2 ~e~ooted 10CO @wP_A1. LOtn rejeacod by the group A in.qpeotlon
nhall be sa6rega Led from new iota and thooe loco thoc have paoaoo in.qpeotion. Lots
rejeoted baoause of failures in oub&roup II may be of fored for nOOOPt.In OO Only if
the ❑anufacturer inc. peots all unico in the 10C for chooo quality ohnraaceriatioo
Cound de feocive i“ the nnople and, actor removing all do footive Units round,
reins peot the 10L u~ln6 the LiShtenod Innpootio” pt.000dupe of H1L-STO-1O5.
Reaubnitcad iota ohail be kept aepc!~ate rron nen 10 CO, and shall bo oleariy
ioencifia.a as resubmitted ioto.
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TABLE III. :~u p A inspection. —

=thod I -1
●

I Inspection

I Subgroup I
lThermal shock - - . - - - .
I Electrical characteristics

Inductance - - - - - -
I Q-- - - -- - --- -

I

IT.r.i..%%%%en
I applicable - - - - - - _
lVisUal and mechanical

ins~ection - - - - - - -

I

lElactrical characteristics
I Self-resonant frequency -
I DC resistance - - - - - -
I Percent coupling - - - -
I Incremental current

inductance change - - -
I Effective parallel

resistance - - - - - -
I

Requirement
paragraph

3.5

3.10
3.10

3.11

3.1, 3.3
thru 3.4.5,
3.21, 3.22

3.10
3.10
3.10

3.10

3.10

baragraph i Sampling procedure

u.6.2

:1

100S inspection
4 .6.7
4. 6.7 /__ -—— —

4 .6.8

4 .6.1

L!.6.7
4 .6.7
u.6.7

4.6.7

0.6.7

1.0 i ---

1.0

1.0
1.0
1.0

1.0

1.0

.——

4.0

---
---
---

---

---

—

4 .5.1.3 Oroup B inspection. Group B inapeotion shall consist of the inspections
specified in table IV, i“ the, order shown, a“d shall be ❑ade on sampl-e units Whioh
have been subjected to and have passed group A inspec~i.a”.

4 .5.1.3.1 Sampling plan (group B). Tbe s.amplin& plan shall be in accordance
with MI L- ST D-105 for special inspection level” S-4. The sample size shall be based
on the inspection lot size from which the sample was selected for group A
inspection. The AQL shall be 1.0 percent defective.

U.5 .1.3.2 Rejeoted lots (gro~. If an inspection lot is rejected, the
Contractor ❑ay rework it to correct the defects, or screen out the defective “nits,
and resubmit for reins pecti.o”. Resubmitted lots sh~ll be inspected using tightened
ine. peotion. Such lots shall be separate fro”m new lots, and shall be clearly
identified as reinspected lots.

4 .5.1.3.3 Disposition of sample units. Sample units which have passed all the
group B inspection ❑ay be delivered on the contract or purohatte order, if the lot is
acoepted and the sample “nits are still within specified electrical tolerances.

.

TABLE IV. _Group B inspeotlo”.

I Requirement I Method -1
Inspections I paragraph I paragraph I

Dielectric withstanding I I I
voltage ----- -----1 3.7 0 .6.4 1

Barometric pressure I I I
(When, applicable) - - - - - I 3.8 0.6.5

Insulaltic.n resistance - - - 1 3.9 U.6.6
‘i

I
I

U.5.2 Periodio inspeotio”. Periodic inspection shall consist of group C
inspection except as specified in 0.5.2.1.3. Oelivery o? products which have passed
groups A and B inspection shall not be delayed pending the results of Eroup C
inapeotion.

10
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10 0 .5.2.1 ~roup c inspection. Group C Inapocclon
in cable V, in Lhe order shown. Croup C inspection

selected frOm In9p0c Li00 10t9 Uhl Ch have passed the

shall C0n91at Of the in8pe I?tion8
shnil be made on aampie units
groups 8 and E inspection.

I b.5.2. l.l Sampling plan.

0.5.2 .l. i.l Uonthly (sub.sroup I) . Every ❑onth, three sa~ple “nito of any

inductance vaiue shali be subjected to subgroup I inspection.

Q.5.2. l.l.2 Quar LOrl Y (au bBroup 11) . Every 3 months, 12 sample units, 6 of the

highest and 6 of the iowest induotnnae valuea shall be inspected.

Q.5.2. l.i.3 Quarterly (Subtiroup 111). Every 3 months, three sample units of any

inductance value shall be Subjected to oubgroup 111 inapoction.

Q.5.2. l.l.0 semiannually (subgroup Iv). Every 6 months, six sampie units, three
or the highe9t and Lhree of Lhe 10 W.SSC lndu OCanco values shall bo subjected to the
subgroup IV inspection.

TABLE V. Group C inspeotlon.

.—
I Requirem.3n L I nechod

i
I Number of sample lNunber Or I

Inspection 1“ pnrnsraph I parngraph Iunits to be I faliures I
I I I iIIOPOOted I permitted I

I I I 1’ 1 I
t Subgroup I (monthly) I I
lBond strength - - - - - - - I
I I

Subgr Oup Il (quorteriy)
lTh0r081 snock - - - - - - - I
lElectricai characteristics I
I (inlcinl) --------l
lLow-temperature operocion - I
lTe Opera ture rise- - - - - - I
10verl Oaf -------- -1
It!oisture resistance - - - - I
I Electrical characceristios I
I Inductance - - - - - - I
10 I
lH18h-LemPera Lure exposure - I
I Eieccricai characteristics I
I (final ) --.-----l
lTurning torque
I (when applicable) - - - - i

i UOUp 111 (quarterl ) I
lSolderabllity - - - - - +- I
I I
I ~oup XV (semiannually) I
lElec Lrioal charaoce. lstics I
I (inic Ial) ----.---l
l Life ---------- -1
lElectrical characteristics I
I(fin.l) --------- I

3.19 i 11.6.i6

I
3.5 I

3.10 i
3.l@ I
3.15
3.i6 /
3.18 I

I

3.10 i
3.10
3.17 I

3.10 ;
I

3.11
I
i

3.13
I

I
3.io
3.i2 i

I
3.10

0. 6.2

4 .6.7
h.6.11
il .6.12
0.6.13
0.6.1s

Q.6.1
0 .6.7
0.6.10

u.6.7

0.6.8

4.6.10

b.6.7
0. 6.9

0 .6.7

3 i

I

I
i

12 I
I

I

I

I
I

I
i

“3 I
I

I
.1

6

Q.5 .2.1.2 D13Position of aanple units. Somple units whioh have boon subjeoted
to group C inspection shall not be del=red on the controot or purohaae order.

Q.5 .2.1 .3 Nonoonplionce. If a anmple foils LO Paso group C inapeocion, the
❑anufacturer shell notify the quollfying notivity nnd tne cognizant inspection
activity of such failure and take corrective action on the mntorlala or proaesses,

o

or both, 0s warranted, and on all units or prOduc L whioh c.?” be oorreoted and which
were ❑a”” factured under oasentinlly the an,ae ,zaterinls ond proooonos, and Wh iah are
considered auoject to the same rail. re. Aooepconco and nhipmonc of the product
shall be dis Continued .nt ii corrective action, acceptable to Lhe qualifying aotivity
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has been taken. After the corrective action has baen taken, group C inspection
shall be repeated on additional sample units (all inspection, or the inspection
whioh the original sample failed, at the option of the qualil”ying activity) . GrOupa ●
A and B inspection ❑ay be reinstituted; however, final. acceptance and shipment shall
be withheld until the group C inspection has ahoun that the OOrr OCti Ve 80ti0n was
successful. In the event of failure aft OP reinspection, information concerning the
failure shall be furnished to the cognizant in.speotion aCtivity and the qualifying .
activity.

4 .5.3 Inapeotion of packagin&. The sampling and inspection of the preservation
packaging, packing, and ❑arking for: shipment and 6t0Pag0 shall be in accordance with
the requirements specified for microcircuits in MI L-14-55565.

U.6 Methods of inspection.——

4. 6.1 Visual and”u. echanical inspection. Coils shall be inspected under
❑agnification power (when necessary) to verify that the ❑aterials, design,
construction, physical dimensions, markings, and workmanship are in accordance with
the applicable requirements (see 3.1, 3.3 thru 3.4.5, 3.21, and 3.22). Coils shall
be tested in accordance with 3 .1.2 of method 2017 of f41L-sTD-883.

4. 6.1.1 Chip test handling procedures. When specified herein, the ohip coil
shall be tested while ❑ounted on a test substrate as described in U.6 .1.2. For
tbOse test procedures where mounting requirements are unspecified, the chip coils
nay be tested unmounted using pressure type contacts.

0 .6.1.2 Specified mounting. When speciried in the test procedure, the chip coil
shall be ❑ounted on a suitable test substrate which shall be a ❑ inimum of 95 percent
alumina. The test substrate ❑aterial shall be such that it shall not be the Oause
of, nor contribute to any failure of a ohip coil in any of the tests” for which it
❑ay be used. The tast substrate shall be prepared with ❑e.tallized surfaoe land
areas of proper spacing so that a ❑ inimum of 1.0 inch separates the chips when
❑ounted. The ❑etallized surface land areas shall be designed in a pattern to
accommodate a number of coil chips. The metal lization ❑aterial shall be compatible
with the bonding technique to be employed an.5 the material used on the chip
termination. The method of chip ❑ounting ror the different termination ❑aterials
shall be as follows:

a. All solderable and solder ablelweldable terminations. Chip coils shall
be ❑ounted on the test substrate by soldering the ohip terminations
directly to the test substrate metal lized land areas in the following
❑anner:
1. Solder paste equivalent to SN62 type ‘R” or “RUAn solder in

accordance with QQ-S-571 shall be applied to the ter Minati0n9 of
each chip.

2. All chips shall then be placed aorosa the ❑etallized land areas of
the test substrate with contact between the chip termination and
substrate land areas only.

3. The test substrate with all chips in position shall then be plaoed
in or on a suitable heat transfer unit (molten solder, hot plate,
tunnel oven, etc. ) with the temperature maintained at 260. c for 2
minutes 515 seconds until the solder ❑elt$ and reflows forming a
homogeneous solder bond.

b. Weldable termination ❑aterial. Chip coils with weldable terminations
shall be ❑echanically attached to the test substrate and electrically
conneoted by thermo-compression bonding flying lead interconnections
between the chip termination and the test substrate ❑etallized land”
areas. The interconnecting lead e.hall be O.DO1 inch diameter gold.
wire. The ohip shall be ❑echanically ❑ounted by any proaedure which
will not be the oause of or contribute to any failures of the ohlp ooil
in any test.

4 .6.2 Thermal .shOck (see 3.5). Coils shall be tested in accordance with ❑ethod
10’7 or I!2L-STD-202. The following details and ex.septic. n shall apply:

a. Hounting - Coils shall not be mounted. They shall be plaoed in 4
oc. ntainers whioh allow circulation of air to each coil.

12
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b. TOSt OOndltl On - A-2 (50 Oyoleo) for qualifloation and group C
inspeotlon: A (5 OYC1O8) for group A inspection, atop 3 shall be the
❑aximum operating tanparature.

o. Measurements after eyOlin S . Ilaaaurome”ta after oyoling shall take
place after atabiliz. ation at room temperature and within 2U hours.

Q.6.3 Winding continuity (sac 3.6). All windings of aoila ahaii be tested fc. j-
4100t FiC81 OOntin Uit Y by any suitable meaoa that will not introduoa ‘o”p?enta in
exoeaa of the rated value.

&.6. O Dialeotrio withstanding voltage (see 3.1). Chip coils shall be tested in
accordance with method 301 or mL. srD.202. The fOll Owing detaila shall apply:

a. nethod o? ❑ounting - Chip ooila ahali be mounted on a test substrate by
being soldered, welded, or held in plaoe by praaaure applied thr0u8h
the oontaot arm, S“O the terminals are shorted and aooassible to the
power souroe through the ❑etailized land areas of the substrate. The
oontaot arm or assembly ahali be mode of a reaiiient oonduotin~
❑ateriai oonnaoted to ground and shall cover at ieast the entire
surfaoe opposl; e the terminals. Test fixtures shall be as specified on
the applicable apeoifioation sheet (one 3.i).

b. Ma8nitude and nature of teat voits,ge - The an teat voltage shall be a
minimum of 5D0 Volta rma for enoapauiated units and 200 volts for
oonformal ooated units unleaa otharwiaa speoified (ace 3.i) . The time
duration for quality oonformanoe inspection Ohall be not leas than
2 aeoonda nor moro than 60 oaaonda.

0. POintS of appli OatiOn of test voliase - Unless otheruiae speoified (see
3.1), the teat voitage shall be applied between the terminals of tne
coil Oonneoted together and the 00nte.at arm.

d. Inspection after test - Coils shall be inapaoted for evidenoe of damage
resulting from arain~, flaahovar, bpaakdown of insulation, C.I. other

●
damage .

0 .6.5 Barometric. pre LISUre (when.ap plicaole) (see 3.8). Coiis designed for
operation above 10,000 feet shall be tested in aooordanoe with ❑ethod 105 or
122L-ST O-202. The following details and exoeption ahali appiy:

a.
b.
0.

d.

e.

Hethod of ❑ounting . same aa Q.6. Oa.

Test oondition letter - A8 epooified (see 3.1).
nagnitude and nature o? teat voitage - Cc. il.a shall be subjected to
60 Hz, IJO test voltage at a minimum of 200 volts rma for enoapaulated
units and 80 volts rna for con formal coated units at 70,000 feet unleaa
otherwise .apeoified (ace 3.1) . For quaiifiaation inapeetion, the teat
voltage shall be appi ied for a period of 60 aeoond,s. nnd for quality
conformance inapeotion, the time duration shall be not 10SS than
2 aeoonds nor ❑ora than 60 oeoonda.
Points of appiioation of teat voltage - Onleas otherwise speoified (see
3.1) , the teat voltage ahnll be applied between the terminals of the
coil oonneotad together and the oontaot arm.
Inspection after test . Coiia shall be inopeoted for evidenoe of damar, e
resulting from aroing, fla.ghover, breakdown of inaulc, tion, 01. other -
damage .

4. 6.6 xmaoiat. io” resiatanoe (see 3.9). Coils shall be tested in aoac. rdanoe with
method 302 of H2L-STO-202. The following detaiia and exoeption ahaii appiy:

a. !iathod of ❑ounting - Same .s8 11.6. IIa.
b. Test oondition latter - B, exoept that for .aoils with a dieleotrio

withatandin~ voltage less than 500 voits (s00 3.1 and Q.6. Ob. ) , teat
condition letter A shall be used.

0. Points of ❑easurement - Unleaa otherwise apeoified (see 3.1) ,
❑eaaureaanta ahe, ll be made between inaula tad points. Por ohip ooils
the ❑eoaurementa ahail be pade between tha ooil winding and the oontac:
arm in the ooil. oonneoting a.aaembiy as apooified in 0.6. Oa.

22
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4 .6.7 Electrical characteristics (see 3.1 and 3.10)._———-__— —-- —_ —.___— The coils shall be mounted
by their normal ❑ounting ❑eans on their applicable test fixture. The electrical

characteristics to be determined shall include inductance, Q, self-resonant
frequency, and dc resistance. Additional electrical characteristics shall be
measured when specified (see 3.1) .

4 .6.1.1 Inductance. Unless otherwise speciried (see 3.1) , effective inductance
of coils shall be measured using the procedure detailed in 4.6.7.1.1.

4 .6.7.1.1 Inductance measurement.-— The teat shall be performed using instruments
such as the Hewlett Packard (HP) ❑odel 260 A, tlP4342A, HP250B RX ❑eter, Or
equivalent. Suitable meana shall be used to c.librate the frequency of the Q-meter
within tO.1 Percent for the applicable test frequ.3nc Y. Frequencies to be used for
testing the variom ranges of inductance shall be as follows:

Inductance ranga, ~ Test frequency, 14HZ
Less than O. 1--- ------- See 3.1
O.lt Ol. Oincl -- ------- 25.0
Above 1.0 to 10.0 i“el - - - - - 7.9

Effective inductance shall be determined as follows when using the applicable test

fixture. The appropriate test fixture shall be inserted in tbe 4-meter coil
terminals. The Q-meter capacitance dial shall be set at UOO picofarads and the
vernier capacitance dial at zero. The applicable shorti”~ bar shall be inserted Jr!
the cli Ds of the test fixture in such a ❑anner that the terminals rest firmly
against the stops, and so that the bar is centered between the test-fixture
terminals. The Q-meter shall then be resonated using the frequency dial until a
peak reading is obtained. This frequency shall be ❑onitored in order to obtafn an
accuracy of 0.1 Dercent. This resonant frequency value in ❑egahertz shall be
recorded. The ❑ain capacitance dial shall be calibrated periodically in accordance
with a routine calibration program for test equipment. The sum of the residual
inductance of the Q-meter and the inductance of the test circuit shall be calculated
from,

Whet. e:

Uhere:

Where:

Lcr = Inductance in microhenries of the test fixture and residual
ind. cta”ce of the Q-meter’.

f. Frequency in hertz.
0= Capacitance in ❑ icrofarads.
Lbar = Calculated inductance in micro henries o! the shorting bar as

determined from the Collowi”g formula:

( ()w

Lbar = 0.0002t 2.303 log —
;,)

-1 +Uo +—
10 d

o = u q“a”tity as a funotio” of X and if u is between 0.000 and 0.007,
a can be considered ne~ligible.

X = O.l U05d
d%

t = Len&th of wire (cm).
d . Diameter’ Of CF05S seOti Ofl (CM).
v = Permeability of the material of the wire: u . 1 for brass or copper.
P . Volume re.aistivity of wire in microhm-centimeters.
f = Frequency in hertz.

The shorting bar shall then be removed and the Q-meter frequency shall be set to the
frequencies specified in &.6.7 .l.l. THe L-C dial of the Q-meter shall then. be
turned until the resonance ❑eter indicates a peak reading. The inductance (L )
shall be read directly on the L-C dial, ?using the inductance scale and the ef OOti V.3
inductance (see 3.1) of the inductor calculated from the formula:

4
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Where: L .

Ld “
Lcc =

)IIL.C.830Q6B

L= Ld-Lo~

Effeotive Inductance in miorohenrloo of 0011 B.
Induotanoe dial reading in ❑iorohenries.
Correction footor for induotanoa o? teat fixture and residual
induotanoe of the Q ❑eter In Oiarohonrioa.

Q. 6.7.1.2 Effective induotanoo ( induotnnoe grec. ter than 10 miorohenriee.) . Teat
as specified in k.6 .7.1, exoept no allowanoo in ❑ade for reaidunl induota”ae of
g-meter and induotanoe of teat fixture. Frequanoiea to be used for caat~ng verioua
ranges of inductance shali be as follows:

Indu Ot?. nOO range, VU Teat frequenoy, Iolz

AbOvO 10.0 tO iOO .0, inOIUOi VO 2.5

AbOv* 100.0 to 1,000.0, lnoluaive 0.190
Above 1 ,000.0 to 10,000.0, inolualvo 0.250
Above 10 ,000.0 to 100,000.0, inoluaivo 0.079

b.6 .7.2 Q Of ooila. The tESt ahaii be performed using lnatruments auoh as the

HP260A, HP Q3Q2A, HP250B RX ❑ater, or equivalent. Suitable ❑eana shali be used to
calibrate the freq UOn OY of the inetrunent within ~0.1 peroont of the applicable teat
frequency. FFequenoiea to be used for testing the variouc. rangea of lnduotanoe
shall be as speoified in b.6.7. l.l and 0.6.7 .i.2.

Q.6 .7.3 self-resonant frequanoy. Unshielded 0011s shall be @aaed in the rield
of a Variablo-frequanoy osailiator, auoh aa HoOrau. Edison Modal 159 LF C!egao?ole
aeter, or equivalent. The Osoiliator ohall inolude a davioe for lndi.satins the
relative amount of power abaorbod from the field (e. g., a grid-dip meter). units
shall be suspended or supported a ❑ ininun of 1.0 inoh from any c.urfaoe other than
the tOSt-?i Xtur O SUP P0?t6 or oaoillator 0011. The froquenoy of the oaoiilator shall
be varied through the rrequenoy rnnge naar the aair-resonant frequenoy apeoified
(see 3.i). At any frequeney la the frequeooy ranse whore an abrupt inereaao in
power absorption 18 indicated, the oouplin E botwoon the Oaoillator 0011 and the unit
under teat shai L be deoreaaed, by inoreaaing the separation between the ooila, until
a moderate dip in 8rid ourrent reaul’ta when tunin8 to this Peaonanoe. This
fr@q UOn OY ahail be oonsldered the aalf-raa.anant frequenoy of the unit, ond shall be
accurately determined by suitable ❑oans to within $5 peroent. A Oheok shall be ❑ade
for spurious indiaationa due to n resonanoe not aaaoeiated with the unit under teat,
by removing the unit from the field (at Crequenaies below 2.5 KHz, any auitabie
❑ar-hod maY be used).

0 .6.7.3.1 Alternate teat ❑ethod. When ooila under teat oannot be resonated by

thO ❑ethod t!peoified in Q.6 .7.3, the toot ohoil be performed using the inatrunenta
specified in 0.6.7.3, or equivalent. Tho 0011 c.haii be ❑ounted in the appropriate

test fixture (ace 3.1). The tuning Oapaoitor of the Q-neter Bhall then be set to

aPPr Oxima Ga~Y Qoo PF. and the O-airouit shall be roaonnted bY adjusting the
oscillator frequenoy or the O-meter. The unit under test ahnll then be I.eplao.ad
with a ahieided Comparison induotor havine an induotanoa about 1/25 that of the unit
under test, or a coil that wiil reaonata in the O oiroult nc a frequenoy about 10
Cities the initial resonant frequenoy. The O.aeter shall then be aet to II frequenoy

aPPr Oxinatei Y 10 times the initial roo Onant frequenoy, nnd tho O-olrouit ahali then
be resonated at this new frequenoy. (This factor of 10 is baaed on the distributed
capaoitanae of the unit under test boins in the re6ion of Q p?, Whioh ia oomnon ?or
small 0011s. Higher distributed oapaoitanoes will lower the resonant frequenoy of
the unit under teat, and a faotor smaller than 10 will prevail. ) The unit under
test shall then be oonneoted aoross the .aapaoitanoe terninals of tho O-meter, taking
care to avoid 00 UPllng bOt WOIIn the untt under tent and the Oompariaon ooila. The
O-circuit shall than be Pe-reaonnted by ❑eana or tne O-tunin8 oapaoitor or the
vernier -Lunin8 oapaoitor, observing whether the Onpooitanae haa to be lnOr Oaaed or
decreased from its Dreviotia value, in order to reatora rae. onanoe. I f the
capaaitanoe has to be inoreasod, the oaaillator Crequonoy aball be inoreaaed by 10
to 20 percent. If the oapacitanoe has to be deoreased, the oscillator frequonay
shall be decreased by the same amount. The unit under teat shall then be
disco nneotod from the O-meter, and the O-oiro”it shall be reaonnt.ad to th.a new
frequenoy by ❑eans of the O-tuning oapaoitor. The previous vreoedure shall then
repeated, while at the same tine ohonging the oaoillator frequenoy by smaller

bo
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increments as it approaches the resonant frequency or the unit under test, until the
frequency reaohes a value at whLch the Q-circuit capacitance iS unchanged when the
unit under teSt is connected or disconnected. The self-resonant frequency of the a

unit under test will then be the frequency of the oscillator and shall be accurately
determined to within zO.2 Par Cent (SOe 3.10.3) .

11.6. I.4 DC resistance (see 3.10.4). Direct current (de) resistance of coils.—. ---—
shall be measured in accordance with method 303 of MI L- ST D-202.

4 .6.7.5 Percent co~~~. The percent coupling of radio frequency coils is
determined by the formula below. Two coils with the same dash number shall be
positioned under ❑ounting means as speoiried (see 3.1) . The inductance values are
taken of the two coils, connected first series aiding (LTI) and the. series
bucking (LT2) at the frequenoY specified in table vI. The ac test voltage shall
be the lowest voltage across the coils that will permit the bridge to operate
satisfactorily. The percent coupling is then calculated using the fOllowin& fOrmula:

Percent coupling . J x 100

G

Uhere: M = LT1-LT2 = Coef’ffcient of ❑utual inductance in microhenries.

4

LT1 , Total inductance
LT2 : Total inductance

The inductance values LI and L2 In
two coils under ❑easurement at the

series aiding (.PH)
series bucking (uH)

❑ icrohenries are the u.eas”red values of the
specified frequency in table VI.

TABLE VI. Test equipment for percent c’Ju Pli!S.

I Inductance I Test Frequency I instrument I

I_ I_—--— —-————----——- —1
U ~

I I I
j :1.0 100 I BOonton Electronics 63H

inductance bridge, or equal I
I .1.0 to 100 incl I 10 IGeneral Radio 1632-A inductance I

I bridge, or equal I
I >100 1.0 Iceneral Radio 1632-A inductance I

I bridge, or Equal I
II _—— —.-

4 .6.7.6 InCPOM.3fltal current induotan?2_~E_15 Eti~~L%N.EK~5?5?
❑aterials only) . Incremental current inductance change is the change in inductance
betw O.3n a measurement made with zero dir?ct current superimposed and a measurement
❑adm with the specified incremental currant superimposed (see 3.1) . This tRSt iS
performed using a General Radio TYQR 1633-A incremental inductance bridge, or
equivalent at 10 kilohertz for inductance values between 10 and 100 ❑ icrohenries,
and 1 kHz for inductance values greater than 100 ❑ icrohenries, and the GOneral Radio
Type 1632-A inductance bridge, or equivalent at 10 knz for inductance val”e~ less
than 10 ❑ iorohenries. The 80 test voltage to be used aCr OSS the coil ror bridge
opernt.ic.n Shall be deter u.lned by the following formula:

E : r x lo-3r7

Where: E . Voltage (rms) in millivolts.
f = FP.3q URflcy in hertz.
L . NOminal value of inductance in ❑ icrohenrles.

This volta8e is to be ❑eaaured with one megohm impedence voltmeter connected
directly aoross the coil. This voltmeter is disconnected prior to making the
indu.atanoe ❑easurement. The induotanoe of the ooil under test shall be determined
and recorded with zero do current in the chip. The speoified value of incremental

ourrent shall be applied through the ohip and this inductance ❑easurement recorded
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11.6.7.7 Effective parallel resistance. The teat shall be performed ualng
instruments such as the HP260A, liP03G2A, HP250S RI meter. or eauivc.lent teat
❑ethod . The Oaolllator 00nt?OIO ahnli be sot at the opeiified “measurement frequency
followed by the Insertion of a suitable work coii attaohed to the o-meter coil
terminais and the COptIolLOr c.d Juscod for resonanoe. Ihe capnoitanoo diai reading
(Cl) and O diai (QI) ahnll be reaorded, nino tho “multiply O by= ❑eter cllal,
when it ia other thnn XI which 18 pro fern ble. CO On.30L tho ooii under test to the
capacitance t0rmin819 and restore reaonnnce by adjusting the oapaoitor. Record “the
O dial rending (0~). The efreot?ve paraliel resistance or tho ooii is cnloulaced
by the fOliOWill S fOPmUln:

*P . .159 0, o~

f x 10-OCi(QI-O~)

Where: 01 a O of the Q-circuit olone,
02 = O of the O-olrouit with the teat coil conneoted to the O-oirouit.
‘P = Efreati$’eresistance 10 kilolla~.
f = Frequency in hertz.

Ci = CO Pa OItan Oe in pio.afarada.

0 .6.8 rupni”.g torque (see 3.11) (app lioabie only to variable coils). coils
shali be exposed to a temperature of 25. .1 O*, -5-C. The COil under teat shall be
rigidly clamped by the body or firmly ❑ounted on the tent au batrate. The tuning

sorew shall be rotated for eight oyolexz (16 excuraiona) fron ❑aximum oore extension
to minimum and return to maximum in one complete Cyole while not exceeding the
aaxinun or minlmUO torque specified (ace 3.1). Ea.ahcycle ahail take a minimum of
00 aeconda to perform.

8. 6.9 Life (see 3.i2). Coils shall be tooted in accordance with nethod 108 of
MI L-STD-202. The foiiowing details and exceptions shall IIpply.

n.
b.

0.

d.

e.

f.

s.

h.

Teat condition letter - ?.
Hethod of ❑ounting - Chi P IJOii .9amPle Unito shall be ❑ounted on a test
substrate as specified in 0.6.1.2.
Ambient teor, temperature and Coleranae shell be 90° ~2° C, unless
otherwise apeoified (Bee 3.1).
Operating conditions - iOO peroent raced cyollo loaded oonditio”s (s80
3.i), i-112 hours on ond 1/2 hour ofr, for the npplioabie number of
hours specified and at the ombient test temperatures. ‘On time- shall
be three-fourths of the total lapsed time.
Initial ❑easurements - Initial mensuremento shall be performed at room”

temperature prior to subjecting the coil to the Specified test
temperature. These lnlti IIl mensureu. ents shrill be yspd os reference in
determining degradation limit,a ofter exposure to ttie test temperature
for eooh of the apooiflod test intervnla.
)leaauremento actor exposure to tho teot temperature - Final
measurements shall-be ❑ado after enoh of tno following intervals: 250

+Q8. -O: 500 .48, -O: 1,000 .08, -O: and 2,OOO .72, -0 hours. The coil
shall be Stabilized @t room teaperoturo for n minimum of 1/2 hour after
removal rr.am the test ohanber prior to taking oec. surem”ts. coils
shali remnkn at room tenpernturo for no greater period of time than
necessary to perform tho required ❑enaureoontn before return co that
temperature.
0e8radnti.an iimito - Unieaa otharwiae Spool fied, coiis shall not exceed
the degradation iimits speo Ified (see 3.1) for the 250-hour teas
interval and for au.acec.diog test lntervnls UP to and inoluding the

2,000-hour teat Intervnl.
Inac.eotion C.rter test - Coils shall be Inaoected COP evidence of
!aeobanioni damage .

4.6.1o SOlderability (see 3.13) (not applicnble to ueldnble terminntio”a).
Coils shail be tented acoording to MI L- ST D-202, ❑ethod 208. Both end terminations
shall be immersed oc. mpietely, ail at o time.
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&.6.11 ~ow-temperat.. t-e operation (see 3.~. The coil shall be mounted on a
substrate as specified in 4.6.1.2. The units shall then be placed in a cold chamber
maintained at -55° +0°, -5” C. After 1 hour of stabilization at this temperature, c

full rated continuous dc current shall be applied for 45 minute9 +5, -O ❑ inutes. 15
+5 , -0 minutes after the removal of the current, the coils shall be removed from the

chamber and maintained at a temperature of 25” 15° C for approximately 24 hours.
Coils shall then be inspected for evidence of ❑echanical damage.

4.6.12 Temperature rise (see 3.15). The temperature rise of chip coils shall be.——
determined as specified in &.~12. l. This test shall be perrormed 8t the specified
ambient temperature and with rated dc current aPPlied (see 3.1). When the
resistance of the winding, ❑easured at 5-minute intervals, Femal”s constant, the
temperature OF the winding shall be considered stabilized. If the Method used for
determining the resistance of the winding requires the removal of power, the
❑easurement shall be made within 30 seconds after the r,moval of power. -.

U.6 .12.1 Temperature rise determination. The coil under test shall be mounted

on the test substrate. The test substrate with the attached coil shall then be
placed in a test chamber that allows forced-air circulation to be shut off during
testing. The test chamber shall be free of test-area drafts and direct thermal
radiation. .4 temperature-indicating device with an accuracy of ~0.5° C shall be
located in the area surrounding the coil under test, but not where it will be
influenced by the temperature rise or the coil. The test chamber temperature shall

then be stabilized at the sPecified ambient temperature (See 3.1) . The dc
resistance (r) shall be measured with one-tenth rated direct current applied’at tbe
specified ambient temperature (t) . When the Fesista”ce of the coil is stabilized,

the resistance value shall be recorded. The ammeter-voltmeter method may be used
for determining this resistance provided the accuracy of these meters is ~0.5
percant or better and the resistance of the voltmeter is at least 1,000 ohms per
volt. The rated direct current (see 3.1) shall then be applied to the coil under
test, using a stable current source such as a storage battery. Forced-air
circulation shall be shut off when rated current is applied. Uhe” the resistance of

the coil under test is stabilized with rated current applied, the resistance (R) and
the tOSt chamber temperature (T) shall be recorded. The temperature rise (AT) shall
be calculated by the following formula: a

AT. R-r(t+234.5) -(T -t)
r

Where:

AT =

R=

r.

t=

T=

Temperature rise i“ ‘C above the specified ambient temperature of the
coils under test.
Resistance of inductors in ohms with rated direct current applied at
temperature (T + AT).
Resistance of coils i. ohms at temperature (t) ,, the specified ambient
temperature.
Stabilized specified ambient temperature in ‘C of the coil under teSt
without dc current applied. I
Ambient temperature in “C (at time forced-air circulation is shut orf)
with rated do current applied. T shall not differ from t by more than
5“C.

4.6.13 Overload (see 3.16). Coils shall be ❑ounted on test substrate as
specified in u.6 .1.2. OC current equivalent to 1-1/2 times the specified rated
current (see 3.1) shall be applied to the windings for 5 ❑ inutes. After the test,

chip coils shall be inspected ror evidence of arcing, burning, and charrin8.

4.6.14 Hi&h-temperature exposure (see 3.17). The chip coils mounted on the test
substrate as sPecified i. U .6 .1.2, shall be subjected to the ❑aximum operating
temperature (temperature rise (see 4.6.12) plus ❑aximum ambient temperature) +3° ,
-2-C cOntinu Ousl Y fOr 100 L4 hours, in a test chamber with forced-air circulation.
The units shall then be stabilized at room ambient temperature for U to 12 hours.

4.6.15 ~gisture resistance (see 3.18) . Coils shall be tested in accordance with

method 106 of 141L- ST D-202. The following details shall apply:

a. Mounting -“As specified in 4.6.1.2.
b. Polarization and loading voltage - No voltage shall be applied.
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7b shall not be applicable. Step la shall be performed
of the first eight oyoles only.
high humidity . None.

e. Final ❑eaauremente -- Upon oo; pletlon of step 6 of the final oyole, the
coil shall be removad from the Ohamber and air-d~ied for 30 :15 mi”utec. ,
then the final ❑ .aasurementa shall be mnde.

r. lnsp.3oti0n after test - Coiis shall be i“apecced for evidenoe of
eleotricai ond ❑eohanioal damage.

0.6.16 Bond strength (see 3:19). Colla shali be tested in accordance with ❑ethod
2011 of IUL-STD-883. The f0110win6 detaila appiy:

a. Test condition ietter - F.
b. Houn Ling - Aa specified in !J.6.i.2.
0. Force - for aolderable units use o force of 2 pounds for encapsulated

units or 0.5 pound for oonrormal oonted units.
d. Inapeccion after test - Coilo shall be inspeated for evidence of

❑echa”ioal damage.

Q.6 .17 Fungus (see 3.20). unless oor Lifloat Ion ia provided, 0011s shall be

tei!~ed in accordance with ❑ethod 508 of HIL-STO-81O.

5. PACKAGING

5.1 Packa8in& requirements. The requirements for the packaging of chip aoila
shall be in the manner apeoified for miorooirouits in ML-H-55565.

6. NOTES

6.1 Intandad use . Chip 00i1s are intended to be used in thin or thiok film
hybrid circuits.

6.2 ordering data. PrOaurement dooumento should apeoify the following:

a. Title, number, and dnto of this apeolficatlon.
b. Titie, number, and date of the applicable speoifioatlon sheet, and the

oompleta part number (ace 3.1).
0. Speoial marking, if required (see 3.1).

6.3 Qualification. With reapeot to produota requirins qualification, awards will
be ❑ade only for produata whiah are at the time net for opening of bids, qualified
for inoiusion in the apvlioabie qualified produota list whether or not auoh produaca
have aot, ualiy been so listed by that date. The attention of the oontraotora is
called to this requirement, and ❑anufacturers nre urged to arrange to have the
produota that they propose to offer to the Federni Government tested for

qualifloati On in order that they ❑ay be eligible co be awarded oontraots for the
produota oovered by this apeoifioacion. The aotivity reaponolble for the qualified
producte. litlt la the Eleotronioo Reaearah and Development command; however,
information pertaining to quaiifloation of prod”ota nay be obtained from the Oefensa
Eieotronioa Supply Center (D ESC-EQ) , Dayton, Ohio 45 UQ0.

6.4 netallized termination. It ahouid bo noted that when pure ailvar is used for
the termination, silver ❑ifyatlon batwoen the terminations may ooour under
oondit iona of aic!uitaneoua appliant ion of high humidity and do voltaae. Thin
producaa a troubieaone eleotrloal leakage path aaroaa the ooil ohip. Addition of
about 20 peroent of pslladium to the silver to form an alioy will retard the tendenay
toward Silver ❑ igration. CO.Qplete Overooatins of the silver termination by the
laad-tin bonding solder alao will retard the tendenoy toward silver migration.
Addition of about 3 peroent of allver to the lead-tin bonding solder will tend to
reduce the leaohing of the ollver from a silver termination during the solder bonding
opera tian.

6.5 Prodnotion iot. A production iot aonaiata of parta ❑atiufaotured from the
sane basic raw ❑ater iala, prooeoned undar the same apeoifioations and prooedurea and
produced uith the same equipments. P,aoh production lot of parts should be a 8roup
identified by a common oanu?aoturing reoord Lhrough ail significant manuraoturing
Operations, including the final aaaembly opera Lian. The finai aaaeuibly operatiom
shall be considered the laat major Oaaembiy operation, such os 08aing, rather than
painting or marking, for example.
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6.5 Additional data for preparation of specification sheets. Data submitted for
preparat~-=~~ca tion sheets to MI L-C-834U6 shall specify the following in ●
addition to the requirements of paragraph 3.

6 .6.1 &sitiOning of the coil for determination of the percent coupling (see—-- ———. ----. —-- —-- —= ——. —.—
4.6,1.5) when applicable. The orientation of the coil with respect to one another
should ti~~ified with regard to an x, Y, z coordinate system, where the x-axis is
the length, th,e y-axis is the height, and the z-axis is the width of the coil (see
figure 2) .

6.6.2 Chip coil test fixture. Detailed drawin~s of the test fixtures shall be
submitted ~Or inclusion on the speciricat Lon sheets.

LY MAIN AXIS

aMAJORcRo0

FIGURE 2. Orientation of chip coils.

6.7 Changes from Previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
ohs”.ges.

Custodians: Preparing activity:

Army - ER Army - ER
Navy - EC
Air Force - 85 Agent:

DLA - ES
R?+vie’d activities:

hrmy - MI (Project 5950-0571)

Navy - kS
Air Force - 19
DLA - Es

User activiti~s:
P.rmy - ER

Navy - OS
Air Force - 11
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APPENDIX

PROcEDURE FOR QUALIFICATION 1NSPECTION

lD. SCOPE

IO*1 SEslE. This appendix detalla Lho prooodure for au bmiaslon of aamplaa, with
related data, for qualification inspection of 0011s oovered by Lhia spe OiC1oation.
The procedure for extendin8 quali float ion of the required sample to other coils
covered by this speci Clca Lion 16 also outl inad herein.

20. SUBMISSION

20.1 sample SIZE.

20. 1.1 Single. typ e submission. A Saoplo conslocing Or 24-oample Units or eaoh

inductance value ond termination ❑aterial for whioh qualiflontion 1s sought shall be
Submit Led. Slx additional sample units shall be submitted for the fungus test if
certification is not provided.

20. 1.2 CO IDblned-ty Pe submission. A sample oonsiatlng of 2Q-sample units of the
lowest Inductance value and Zb -sample unit. o of the highest induobanom value. , for a
given termination ❑ntertal oovered by a single Opeoifioation sheet for whioh
qualifiootion 10 sought, shall be submitted. Six additional sample units shall be
submitted for the rungua teat if qua Ii fiOatl On la not provided.

20.2 Description of items. TH9 ❑anufacturer shall submit a detailed deaorlption
of the coi L being subaltted for lnspeatlom, inoiudin8 mater iala used for the
conatruotion of tha 0011. After qualifloo Lion has been granted, no ahange shall be
❑ade in Dater ia la, dealgn, or Oonscructtion Withc. ut prior notifi~mtio” to the

qualifying notivitg.

30. EXTENT OF QUALIFICATION

The extent of quoll?iontion between termination materials shall be an follows:

*US. GOVERNMENT PRINTING OFFICE: 1981-703-023/675
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(Seelrutnufimu - R@e S&)

DDCUMENT N.JMBE13

I/f -c-83W6 d ‘““2?;[;LE,(?#/p/%H3 ORv/wAF-
NAUE 0$ SU~M1TllNC3 oRGANIZATION 4. TYPE OF ORGANIZATION (M- OM)

❑ VENDOR

❑ USER

AOORE”IS(SIIW1, COY,LTtam,ZIP cod=]

•1
MAN UFACTU14EFI

❑ O,”EFI ,Sxc,fi,: -

PR09LEM AnEAS

a PWWMIII Num- endW.ardlna:

h %c.m-ti Wcwdlmg:

c, ll_/R.tloII.l. tm Raom.nwndati en:

REMAn KS

NAME Of SUBMITTER ~ f. Ptit, MI) - Oprlorld b. wORK TELEPHONE NUMSESI (Inc- .4rw
Co&) - Outlond

MAILING ADDRESS (SIIUL CitX Slab, ZIP Ccdo) - DPtlOnd 8. DATE OF SUBMISSION (VYMMDD)

mm ----- . .A -
PFIEV1OL5 EOtTIO” ,S ~CJLETE.
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